. Non-metric multidimensional scaling of all primate samples based on weighted (a) and unweighted (b) UniFrac distances. The plot shows the two main dimensions of variation, with plotted characters color coded according to sample type. Clustering according to samples type was highly significant, explaining 46.2% and 63.1% of between-sample variation, respectively (p<<0.001 for both tests, PERMANOVA). The model stress values were 9.26 and 5.32, respectively. Gelada (n=39), Bale monkey (n=29), human adult (n=11), human infant (n=10), vervet (n=11), grivet (n=13). Figure S4 . Differences in weighted (a) and unweighted (b) UniFrac distances within each primate group. Each box represents the interquartile range, with the horizontal lines representing the medians and the whiskers representing 1.5 times the interquartile range. Points outside the whiskers represent outliers. For both metrics the mean within-group distance was significantly less in geladas than Bale monkeys, human adults and infants (p<0.001 for all comparisons, unpaired t-tests), but not from vervets and grivets. Also, for both metrics mean distances were higher within human adults and infants relative to all monkey species (p<0.001 for all comparisons). Gel=gelada (n=39), BM=Bale monkey (n=29), HA=human adult (n=11), HI=human infant (n=10), Ver=vervet (n=11), Gri=grivet (n=13). Figure S5 . Non-metric multidimensional scaling of gelada (n=39) and sheep (n=29) samples based on the Bray-Curtis distance matrix. The plot shows the two main dimensions of variation, with plotted characters color-coded according to sample type. Clustering according to samples type was highly significant, explaining 48% of between-sample variation (p<<0.001, PERMANOVA). The model stress was 0.17. Figure S6 . Weighted (a) and unweighted (b) UniFrac distances within sheep (n=29) and geladas (n=39), as well as distances between sheep and gelada samples (She/Gel). Each box represents the interquartile range, with the horizontal lines representing the medians and the whiskers representing 1.5 times the interquartile range. Points outside the whiskers represent outliers. In panel (a) the mean distance within the sheep group was significantly less than within the geladas, while it was less within both groups than between the groups (p<0.001 for all comparisons, unpaired t-tests). In panel (b) the mean distance was less within both groups than between the groups (p<0.001), but within-group distances did not differ significantly between sheep and geladas. Figure S7 . Non-metric multidimensional scaling of gelada (n=39) and sheep (n=29) samples based on weighted (a) and unweighted (b) UniFrac distances. The plot shows the two main dimensions of variation, with plotted characters color-coded according to sample type. Clustering according to samples type was highly significant, explaining 46.3% and 76.3% of between-sample variation, respectively (p<<0.001 for both tests, PERMANOVA). The model stress values were 3.94 and 0.22, respectively. Figure S8 . The number of OTUs shared by at least the percentage of samples, from both gelada monkeys and sheep, indicated on the x-axis. E.g. the dot in the top left corner indicates the number of OTUs observed in at least 10% of the geladas and at least 10% of the sheep. Figure S9 . Phylogeny of the 28 OTUs classified as Fibrobacteres. The evolutionary history was inferred using the Neighbor-Joining method. The evolutionary distances are in the units of the number of base substitutions per site. Estimating the phylogeny using the Maximum Likelihood or Minimum Evolution method resulted in identical tree topologies. Red and black diamonds are OTUs found exclusively in geladas and sheep, respectively. Figure S10 . Phylum level Bray-Curtis distances between sheep (n=29) and all primate groups for OTUs that could be classified to the phylum level at a probability of at least 0.5 (90.2% of all OTUs). For all comparisons the mean distance is less for geladas than the other groups (p<0.001, unpaired ttests). The analysis only included OTUs that could be assigned to a phylum with a probability >0.5. Each box represents the interquartile range, with the horizontal lines representing the medians and the whiskers representing 1.5 times the interquartile range. Points outside the whiskers represent outliers. Gel=gelada (n=39), BM=Bale monkey (n=29), HA=human adult (n=11), HI=human infant (n=10), Ver=vervet (n=11), Gri=grivet (n=13). Figure S11 . Non-metric multidimensional scaling of primate and sheep samples based on phylum level Bray-Curtis distances for OTUs that could be classified to the phylum level at a probability of at least 0.5 (90.2% of all OTUs). The plot shows the two main dimensions of variation, with plotted characters color-coded according to sample type. The model stress value was 8.4. The analysis only included OTUs that could be assigned to a phylum with a probability >0.5. Gelada (n=39), Bale monkey (n=29), human adult (n=11), human infant (n=10), vervet (n=11), grivet (n=13), sheep (n=29). Figure S12 . Weighted (a) and unweighted (b) UniFrac distances between sheep (n=29) and all the primates in our study. In both panels the mean distance is significantly less for geladas than for any other primate grouping (p<0.001 for all comparisons, unpaired t-tests). In each panel the mean distance is higher in human adults than all the monkey species, and highest in human infants relative to all other groups (p<0.001 for all comparisons). Each box represents the interquartile range, with the horizontal lines representing the medians and the whiskers representing 1.5 times the interquartile range. Points outside the whiskers represent outliers. Gel=gelada (n=39), BM=Bale monkey (N=29), HA=human adult (n=11), HI=human infant (n=10), Ver=vervet (n=11), Gri=grivet (n=13). Figure S13 . (a) Nearest Sequenced Taxon Index (NSTI) and (b) total number of assigned KEGG orthologs from PICRUSt analysis. The mean NSTI for geladas is significantly higher than for the other primates (p<0.001). The mean number of KEGG orthologs is significantly lower for geladas than the other groups (p<0.001)Each box represents the interquartile range, with the horizontal lines representing the medians and the whiskers representing 1.5 times the interquartile range. Points outside the whiskers represent outliers. She=sheep (n=29), Gel=gelada (n=39), BM=Bale monkey (N=29), HA=human adult (n=11), HI=human infant (n=10), Ver=vervet (n=11), Gri=grivet (n=13). Figure S14 . Bray-Curtis distances between sheep (n=29) and all primate groups based on the KEGG ortholog relative abundance table. For all comparisons the mean distance is less for geladas than the other groups (p<0.001, unpaired t-tests). Each box represents the interquartile range, with the horizontal lines representing the medians and the whiskers representing 1.5 times the interquartile range. Points outside the whiskers represent outliers. Gel=gelada (n=39), BM=Bale monkey (n=29), HA=human adult (n=11), HI=human infant (n=10), Ver=vervet (n=11), Gri=grivet (n=13). Figure S15 . Examples of KEGG pathways, involving amino acid metabolism, that show a gradient from grass feeding specialists to dietary generalists. The y-axes indicate the percent relative abundance of KEGG orthologs dedicated to the functional category shown above each plot. Each box represents the interquartile range, with the horizontal lines representing the medians and the whiskers representing 1.5 times the interquartile range. Points outside the whiskers represent outliers. S=sheep (n=29), G=gelada (n=39), BM=Bale monkey (N=29), V=vervet (n=11), Gri=grivet (n=13), HA=human adult (n=11), HI=human infant (n=10). Figure S16 . Percent relative abundance of KEGG orthologs dedicated to degradation of limonene and pinene. Each box represents the interquartile range, with the horizontal lines representing the medians and the whiskers representing 1.5 times the interquartile range. Points outside the whiskers represent outliers. S=heep (n=29) , G=gelada (n=39), BM=Bale monkey (N=29), V=vervet (n=11), G=grivet (n=13), HA=human adult (n=11), HI=human infant (n=10). PERMANOVA test results for effects on the GI microbiota using unweighted UniFrac distances 
